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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CM0S MICROCOMPUTER

DESCRIPTION
The M34225M1-XXXSP/FP and M34225M2-XXXSP/FP are PIN CONFIGURATION (TOP VIEW)
single-chip 4-bit microcomputers which utitize CMOS tech- I Voo (89)
nology. Ail are housed in a 30-pin shrink plastic molded \arrupt mpot [T - —»c‘:'rn Tomer 70
e o5 trerloven oouter, 0 300 et | e e E - e
. . ! nput Vaes ~ 4] — Xgur  Clock output
A-D converter, and a serial /O. The differences between Ansiog input | Ko 2 =z
the M34225M1-XXXSP and M34225M2-XXXSP are noted pon K 1w —[g] g g
below. mw vonage AVpo 3 :_"n
so~[2 £ez
"~ Tpename | RoMSze | RAMSie opns| S8 X X
M34225M1-XXXSP | 1024wordeX Sbits *  BdwordsX4bits s, ~ {0 S ]
M34225M2-XXXSP | 2048wordsX9bits ;|  128words X4bus Sy o] w w
o= ° °
The differences between M34225M1-XXXSP and M34225M1- "°°°"°{ 0.~
XXXFP are the package outline and power dissipation {OVICNVss
(absolute maximum ratings). (OVIVss
The following explanations apply to the M34225M1-XXXSP.
Specification variations for other chips are noted accor-
dingly.
RESET —~ [1]
FEATURES INT
. Number o' b“ic ins'ruc'ions .................................. 77 AVSS
® Memory size Vaer = L]
ROM -+ 1024 words X9 bits (M34226M1-XXXSP) o z z
2048 wordsX9 bits (M34225M2-XXXSP) Av"‘ - e P
RAM--- 64 wordsX4 bits (M34225M1-XXXSP) e 8 B
128 words X 4 bits (M34225M2-XXXSP) s-F £ £
@ Instruction execution time s, ~[1] * X
--------- 1us {one word instructions, at 4MHz frequency) S; -~ >’§ ’>§
@ Timerg eoreeeeeees Timer 1 : 9-bit timer s~ 3 3
Timer 2 . B-bit timer/event counter NC
{with a reload register) NC
Timer 3 . B-bit timer/event counter Do =
(with a pulse period lovav':;“
measurement register) (OV WVes
Timer 4 © 8-bit timer
{with a reload register) Qutline 36P2R
@ Interrupt--omeemreeees 4 types{external timer 1 or serial NG : No connectron
140, and timer 2), 1 level
@ Subroutine nesting :
® Analog inputs (Port K) -
® 170 ports (Ports D, F, S)---
® Timer /O port (CNTR) -
® 'A-D converter - 8-bit successive approximation
@ Seriat I/0 8-bitX1
® Built-in feed back resistance for clock
APPLICATION
Washing machine, Rice cooker, Camera, Office automation
equipment, Copying machine, Medical instruments, Learn-
ing equipment, Toys
MITSUBISH
AELECTHC
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M34225M1-XXXSP BLOCK DIAGRAM
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FUNCTIONS OF M34225M1-XXXSP/FP and M34225M2-XXXSP/FP

Parameter
Number of basic instructions
uction execylion lime

“i Clo-ci( Inquen;; -

Croch - —
T T MaszZEMI-XISPIFR
" . | MOAZZ5M2-KXXSP/EP.
emery ¥z | Maezzsm-xxxse/e

o i
o Lo
iF_ - o
Input/Output ports ,'S o
ni - .
pul/Outp : K L Input
: GNTR ol VO
- +INT o input
: 108
: Input/Oulput voltage ' .
Input/Ouiput Lo _
charactenstics . Input voltage K
D.s
Cuiput cursent - F -

*Timer |

’ Ti;nav 2’ »
’ Timee 3
‘- Timer 4

H Types

. Nulmg

Interrupts

Subrautine nesting. o
7M34225M1-xxvxSP. M34225M2-KXXSP

n

MB‘ZZSM? XXXSP/FP o

RETEA

" 12mA (avg.)
SmA tavg )

.B-DIlKI

llevels '1Ievels when an intertupt 1s used of TABPD instruction 15 executed

Funchions

lus tone word mslmmvws at 4mnz "equency
400kM:~4MHZ

“ Oilwuds X9b||s
Zolawovdsxgbus
GIwovdsX4blts
123wadsX4mls
| anQ

A bl(XI
valxl - T
1 {analog mpvul‘ 2- orts X1 {digital lnpul
T-oitX 1

Jeviman )
1oV rmax )

5V(mal\

Built-in { absolute +30SB 8-bit successive approx

_9-bit timer. hixed drvision

B bit imer/event counter with an &-bil relcad register
B bit nmeweven( counter with a pulse penod measuremenl regmer B
8 bl imer with an E-bit reload register o
4|ypes externa! timer) of seuall o and nmer?

Vlevel

30 -pin shrink plastic moided ow

Package . .

9 M34225M1-XXXFP, MSOZZSM?-)}XXFP 36 -pin shrink plasuc molded SOP
Suppiy von-gn . 5V typ i o
Power 17 SmW (typ | X =4MHz at ncm\al opevahon

MITSUBISHI

ELECTRIC
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PiN DESCRIPTION

B ], [ Input/ funcii
| | Oviput unctions
— ‘— e e [ R
Voo : Supply volage J Connected 10 +5V power supply.
Vs Groung ’ Connecied 1o OV powar supply.
[ SR - Sy
Do~ 0s /O port O ! 1o Each pin functions as an 1-bit unit oulpul or input
I This pont is turned to an input enabled stale when the output iatch is set 1 “1".
| The auiput structure is N-channel open desin.
B e e e o e e
Fo~Fa /O portF Yovo This port functions as a 4-bit O
i E This port is furmed to an inpul enabled stale when the output laich Ia set to “1*.
| ! When senial 1/0 18 used, Fo. Fy, Fp. and Fy work 85 Say. CLK, Sour. and Sy pins, respectively
| ; The output structwe 18 N-channet open gdrain.
e T
Ko~K, | Analog lnput pon K | mpat This port tunctions as an input 10r A-D converter, and can use &8 a 2-bit ormal input port.
So~Sy I 110 port § i "o This port functions as a 4-bit input.
] i This port is turned to an input enabled state when the cutput tatch is set to *1"
' i The output structure is N-channet open drain.
| e
CNTR | Tuner 170 ! (o] ! This port has an Input tunction for the event count of timer 2 and timer 3, o an Quipu! function for the over-
i ; 1 flow signal of tmet 2 Bolh of these e by
; i | The output structwre is N-channel open drain.
! ~ - e
INT ' Interrupt input j Input ' Thig is an interrupt input pin.
i ;
RESET ‘{ Reset input © nput | To ener the raset state, this mput pin must be kepl af a L~ for more than one machine aycie
i
Xine { Clock input . inpul | These are I/0 pins of internal clock genereting circuit.
—---—-—-——‘f— S = e 4 « =+ =4 Connect either & ceramic rasonator (400kHZ~4MM2) 10 these pina.
Xour + Clock output + Output
! This is usually connected 10 Vss. and supply “L" (OV)
Thes is the power supply input pin 10r the A-D converter.
AVgg Analog voltage input : This is the powe: supply inpul pin for the A-D converter.
L e e i . C o e g emeene e
Ve : Reference voltage input  : This i3 the reference voltage input pin for the A-D converter
; input H
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FUNCTION BLOCK OPERATIONS
PROGRAM MEMORY (ROM)

The memory is a mask ROM of 1024 words X 9 bits, and
stores user-created instruction codes. The ROM is com-
posed of 8 pages, each page consisting of addresses from
0~127. A ROM address map Is shown in Figure 1. Page 2
is a special page used for subroutine calls. A page 2 sub-
routine can be called from an arbitrary page by using a
one-word BM instruction.

Also, by executing a TABPp Insiruction (p=4~7). pages 4
~7 can be used as data area. When executing this instruc-
tion, one of the stacks is used. )

PCu Page
PCy [] 1 7
Bt number|81716]5]4132{ 10 2

Ry

o TR

H ?;-H }l
Figl ROM address map

Note : The ROM of M34225M2-XXXSP ig composed of 16
pages. By executing a TABPp instruction {(p=12~
15), pages 12~15 can be used as data area.
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PROGRAM COUNTER (PC)

This counter is used to spacify a ROM address, and deter-
mines the sequence in which instructions are read from the
ROM. This program counter (PC) consists of 10 bits: the
upper 3 bits (PCy) stand for a ROM page, and the lower 7
bits (PC,) stand for an address. The PC is a pure binary
counter and is incremented each time an instruction is ex-
ecuted. However, when executing a branch instruction,
subroutine call instruction or return instruction, its value
takes that specified by that instruction.

The PC takes the zero address of the next page. after
address 127 of that page is reached.

Note : The program counter (PC) of M34225M2-XXXSP

consists of 11 bits ((PC,,)=4 bits, (PC_) =7 bits).

STACK REGISTERS (SKo, SKi, SK;, SKj)
When a branch to a subroutine or 10 an interrupt handling
routine is executed, these registers are used to temporarily
save the contemts of the PC before the branch, and unti!
control is returned 1o the routine.
Since thare are four 10-bit registers (SK), up to four sub-
routine levels can be called. If one of the levels has been
used for execution of an interrupt routine or TABP p instruc-
tion, however, only 3 levels can be used for subroutines.
The address of the stack register is specified by a stack
pointer.
Note : The stack register (SK) of M34225M2-XXXSP con-
sists of four 11-bit registers.

DATA MEMORY (RAM)

This is the memory in which various processing data and
control data are stored. Its size is 64 words X 4 bits (256
bits). One word of RAM is composed of 4 bits. However, bit
processing can be accomplished for the entire memory
area. Figure 2 shows an address map of the RAM. An

address in RAM can be selected by the registers Z, X, and
Y of the data pointer {OP).

Fle | Rogsterz _L,,, S : !
ma:cmﬂ Register X ' D 1 2 37 0 3
indication | Regwter X @4

81 number 211.0321,0321'0:32103210 -321:0)

-

o iy

[ E—m—

1 -

7

!

+
l
1

Fig.2 RAM address map

Note : The digit number in RAM of M34225M2-XXXSP is
composed of 16 digits ((Y)=0~16).

DATA POINTER (DP)

This is a register to specify a RAM address and the bit
location tor 1/0 port D. The data pointer {DP) is composed
of 7 bits.

Register Z, the most significant bit of the DP, specifies the
RAM file group, the middle 2-bit register {X) specifies the
RAM file, and the lower 4-bit register (Y) specifies the
RAM digit. Register Y also specities the bit location for 1/0
port D.

4-BIT ARITHMETIC AND LOGIC

UNIT (ALU)

This is a 4-bit arithmetic unit, and consists of a 4-bit addi-
tion unit and its associated logical circuits. This unit per-
forms addition, comparison, bit manipulation, and so on.

REGISTER A (ACCUMULATOR) AND
CARRY FLAG (CY)

Register A is an accumulator exclusively used for computa-
tion. #t is composed of 4 bits. The processing of data such
as computation, transfer, exchange, transformation and 1/0
is executed using mainly this register. The carry flag (cy)
stores the carry from the most significant bit of the ALU af-
ter executing an AMC instruction. It can also be used as an
1-bit flag.

REGISTER B AND REGISTER E

Register B is composed of 4 bits, and can be used for stor-
age of 4-bit data or transfer of B-bit data in conjunction with
register A. Register E is composed of 8 bits, and can be
used for 8-bit data transfer 10 or from register A and B.

KR
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REGISTER D after the next {main program) instruction address is
Register D is compasad of 3 bits and in conjunction with saved in one of the stack registers.
register A, can be used 10 store a 7-bit ROM address. This (2) Interrupt enable ftag (INTE}
register is used with TABP p instruction execution. The INTE flag is reset to the interrupt disable state.
(3) Skip flag
INTERRUPT The skip flag bles the determination of whether to
The M34225M1-XXXSP has 4 types, 1 level interrupt func- skip when a skip instruclion {or a subsequent skip
tion. It is a vector interrupt. Table 1 shows the interrupt instruction) is encountered. This skip flag can access
sources and corfesponding vector interrupt addresses. the stack so when an interrupt occurs the Hag is avio-
matically saved into the stack and its skip decision
Tabie 1. Interrupt types and vector interrupt condition is retained.
addresses
T et meveasees | TIMER/EVENT COUNTER
| interuptneme | interrupling condition L ~ The timer/event counter can function as four counters
Externsl inlorrupt + When  fising puise ("L™—"H") ~ Page 1. address 0 (timers). As shown in Figure 4, It is composed of timer 1,
" or ataking pulse ("W —"L") it in- | timer 1 interrupt request flag {1F), timer 2, timer 2 reload
) :::“'; dm:m':f dp::o::':.:: . register (register R), timer 2 interrupt request fiag (2F).
torma by the register Q) ' timer 3, timer 3 overfiow flag (3F), pulse period measure-
Jumer 1 wntenapt  When the tmer 1 is overliow, or | Page 1. adaress 2 ment register {register N), timer 4, timer 4 reload register
or Sensl /0 mtar-  recewve or transmit of senal 1O (register u), timer VO port, and timer contral registers
rupt is compteted (con be selected | (registers V, W and Q).
: :‘:: ;; ::os‘: interrupt types by : The two timers (timers 1, 2, 3 and 4) are controlled by the
oo T e nan the i 218 vbion " Poge 1 asaessa| M7 CONO register
(1) Timer 1
An interrupt is execuled when one of the interrupting condi- This is a 9-bit counter, and sets the timer 1 interrupt
tions shown in Table 1 above is satisfied. and the interrupt request flag (1F) every time the machine cycle count
enable flag INTE is set to “1” (INTE ="1" when an El in- (500kHz for 2MHz clock frequency) reaches 500 or 20.
struction is executed, enabies the interrupt, and INTE ="0" The reset and/or operation start and/or counting of the
when a Dt instruction is executed, disables the interrupt.) timer is controlied by the timer control register.
While INTE="0", the interrupting condition is not changed, 2V Timer 2
and an interrupt is executed only when INTE="1". Then Timer 2 is an 8-bit binary down counter, which has the
the priority of the interrupt is the external interrupt, timer 1 timer 2 reload register (register R). The values of timer
or serial 1/0 interrupt and timer 2 interrupt, respectively. 2 and register R can be set by executing a T2AB in-
Either interrupting from timer 1 or serial 170 is determined struction.
by the bit 1 of the serial 1/O mode register (register J). Also, the value of timer 2 can be read using a TAB2 in-
The cause of each interrupt can be controlled by the soft- struction.
ware. I the interrupt is not executed, interrupling conditions The start/stop of the counter and the selection of the
are tested by skip instruction. Either to execute an interrupt count sources (the clock osgillating frequency divided
or execute a skip instruction can be determined by bit 0~2 by 4. the overflow signal from timer 1, and an external
of the timer control register (ragister V). signal trom the CNTR pin) can be controlled by the
When an interrupt handling program is executed, only one timer control register (W). Should it overtiow, the timer
of the 4 sels of stack registers is needed to aliowing the 2 interrupt request flag {2F) is set and timer 2 obtains
remaining 3 sets of stack registers to used for subroutine a value from the reload register (R) (auto-reload
calls. After an interrupt handling program execution is function) in order to continue counting.
slared, the values of registers (such as register A or B) {3) Timer 3
used in the interrupt handling program need to be saved by Timer 3 is an 8-bit binary down counter, which has the
the program, and restored with an RT! instruction before re- pulse period ts register (register N). Tim-
turning to the main program. The data pointer (2, X and ¥) ar 3 is sel to FF,s when data is set to timer 4, and it
and carry flag however, are automatically saved and res- counts the overfiow signal from timer 4 of the exiernal
tored. signal. The count source s determined by the timer
When an interrupt is executed, the internal state of the mic- control register (Q) . Should it overfiow, the timer 3
rocomputer enters the state described below: overtiow flag (3F) is sel and timer 3 is set to FFy in
{1 Program counter order to continue counting.
The vector interrupt address, shown in Table 1, is set The pulse period measurement register (register N)

. o M
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latches the contents of timer 3 when the external inter-
rupt request flag is set (‘0" to “1"}. The contents of
register N can be read by using a TAB3 instruction.
(4) Timer 4
Timer 4 is an 8-bit binary down counter, which has a
reload register (register U). The values of timer 4 and
register U can be set by executing a T4AB instruction,
and counts the oscillating frequency divided by four.
When it overfiows, timer 4 is automatically reloaded
from register U and continues counting.
(5) Timer 170 (CNTR pin)
This is normally an input pin which is selected as the
count source of timer 2 and timer 3 by the timer control
register, otherwise this becomes an output pin for a 1/2
cycle of the timer 2 overfiows.
Levels of these ports (“H" or “L") can be tested by ex-
ecution of SNZC instruction.
Timer 1 interrupt request fiag (1F)
Timer 2 interrupt request flag (2F)
The timer 1 interrupt request flag (1F) is set every time
timer 1 count reaches 500 or 20, and the timer 2 inter-
rupt request flag (2F) is set every time timer 2 over-
fiows. These flags can be tested by an interrupt or ex-
ecution of skip instruction (SNZ1 or SN22). Whether to
execute an interrupt or execute a skip instruction can
be determined by the timer control register. Each of
these tiemrs interrupt request flags (1F and 2F) can be
reset by an interrupt or execution of a skip instrucrtion.
{7) Timer 3 overflow flag (3F)
This flag sets every overfiow of timer 3. The testing 3F
flag can be determined by the execution of skip in-
struction (SNZ3).
The 3F fiag can be reset after skip instruction is ex-
ecuted and the next instruction is skipped.
External interrupt request flag (EXF)
External interrupt request flag is set when the interrupt-
ing conditions are satisfied. This flag is tested by the
execution of interrupt or skip instruction (SNZ0). Either
interrupt or skip instruction is determined by the timer
controt register V. This flag is reset by the execution of
interrupt or skip instruction.
INT pin (interrupt input) level can also be tested by ex-
acuting the skip instruction (SNZ0). Either testing INT
pin levels or EXF flag is determined by the timer con-
trof register V and Q.
EXF flag cannot be reset i the skip instruction is
solected for the testing of INT pin levels and is ex-
ecuted.
(9) Timer control registers (V, W and Q)
The timer control registers perform the above functions,
and the data is transfered to these registers from regis-
ter A by the TVA, TWA or TQA instruction. Figure 3
shows the structure of these registers.

()

G

)\ 7
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{bit3)

(bit 0)

(bit 3) (b 0)
Vy Vi [V, Vo [ Timer control reguster {Register V)
g &

External interrup!t enable bit

0 | disable { SN20 instruction is available)

-

1_(ensble (SNZQ instruction is unavailatile)
Times | imerrupt enabie bit

0 | disable (SNZ1 instruction is svailable)

1| enable (SNZ1 instruction is unavailable)
Timer 2 interrupt engble bit

0 | disable (SN22 instruction is availsble)

1_| enable {SNZ2 insiruction is unavailabie)

Timer 1 count stant bit
0 | count siop (reset state) .
1| count stant
(o 1) (bit0)
m Tumar control register (Register W)
o Timer 2 count source ion bit

W, | Wo | Court sowrce

0 | 0 |timer2 count stop

0 | Y | examal clock from CNTR pin _

110 | clock osciltating trequency divided by 4

1 l 1 _| overtiow signal from timer 1

Q; Q; Q. Qg | Timer controt tagister | Regisier O)

3 Pt inpul bit
Q, | Qp ! Input waveirom
| 0__ 0 [1aiing edge (SN20 mructon 1s svaabie for - lavel of T pin)
| G | 1| rising edge (SNZO instructron 15 available fof “H” tevel of INT pn)
1 0 | lang eage (SNZO 15 available Sor condivon of EXF Nag)
7111 [ rising edge (SNZ0 insiuction is avadabie tor condeion of EXF flag)
Timer 1 count step selection bit
G| 20 steps (count the clock oscillating frequency divided by 4)
1 500 steps {count the clock oscillating trequency divided by 4
e e L _Timer 3 count sOurCe ion bit
0} exteral clock vom ENTRpn T T
1 | overfiow signal from timer 4

Fig.3 Structure of timer control registers (registers V, W, and Q)
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Timer control register V{4,

Timer controt registar Q{4
_ Machine cycte [elaloled
Clock mputpin X achine cyc " w0 o;ajo o

Timer 1 interrupt

Timer control register W(2)

w.Iwo]  [Regisier B(3) ] [Register aLa) |
TAB2 Jms f ras2

¥

[1imer 2 feicad register R(E) |

Muiti- o 0
iexer | Count
® ] Timar 2(8} —-—ql-——@— Timer 2 intertupt
I

Timer i/0 pin CNTR
o {3 —
| ML

]

[Register 8(4) ]| Aegister AL4) |

T4AB E
o

l - - N ;
I‘hmur 4 reload register U{8} —|| ot Count b — o0 =
ulti- _l . -
b7 ' 0 soruce _I -
Timer 4{8) -

plexer

mlse penod measutement register N’E’J
AR [ e |
L -
{Register 8 4" |[Regster A.4° |

interrup! inpul pin INT

OK Multi- .___——-—-A—)@——-—J—-E External interrupt
ploner

. When the itmer 15 overfiow the reload regisier
sets the value to the imer
{automatic reload function:

Fig4 Block diagram of imars

ELECTRIC
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SERIAL KO
The M34225M1-XXXSP houses a clock-synchronous serial
1/Q which can serially receive or send 8-bit data. This se-
rial /O is composed of serial 1/0 register (H and L), serial
170 mode register (J) and a serial 170 counter. Each of the
serial 1O register (H and L) are used 1o transmit 4-bit data.
The serial I/0 mode register {J) is used to select the func-
tions denoted by its 4 bits. This serial /O performs data
transfer with the intesrnal CPU by using the data bus, and
with the external CPU by using ports Fo~ Fy. Ports Fy~F,
are not only /O ports, but Fg is also a serial /O receive
ready pin (Spov) . Fy is @ synchronous clock input pin
(CLK), and F, and F, are serial data input/output pins
(Sour, 8nd S,) . The functions of these ports can be
selected by the serial I/0 mode register.
{1 Serial I/0 regiser (H and L)

The serial 1/0Q register is for fransforming serial data to

paraliel data. Each of these registers H and L consists

of 4 bits The upper 4 bits of the transmitted dala uses

register H and the jower 4 bits, register L. The re-
ceived data is siored but by bit starting from the high-
est bir (bit 3) of register M, and the transmitied data is
transmitted bit by bit starting from the lowest bit (bit 0)
of register L.

Serial 10 mode register (J)

This is a 4-bit register used to select the clock source,
or port function, and inmerrupt sources (interrupt from
timer 1 or from serial ¥O) with respect to the serial
1/Q.

Serial 170 transmit/receive completion fiag (SIOF)

This flag is set when the serial data transmit/receive is
completed. This flag can be tested by an interrupt and
the execution of a skip instruction (SZS1). Whether to
enable or disable an interrupt can be decided by the
serial /0 mode register.

The SIOF flag is reset, either when an intesrupt is
accepted or after the next instruction is skipped by the
execution of the skip instruction.

]

{3

(bit 3) {bit 0)

dy d2 4 de

Serial 170 mode register { Register J)

o

extornal clock

§ymnvmms t|p€5 _setgc}ton ot .

clock oscillating Ireqnjency dwvided by 8

| 1

_S_efgal QO port ‘narmlev_ru_pv_t seleclion it

[ ‘ par__uus'li ports (Ports F,, F,. and F3). imer 1_ml.e;rAup|
1 senal 140 ports (CLK, Soyr. and Sy, senat 10 interrupt
i ; S T T
. o ‘ paratiel port {Port Fy) _
1 Spov port
I e Senal 170 nterrupt enable bit
0 _ diable
1__onsble
Fig.% Structure of serisl 11O mode regisier (register J)
MITSUBISHI
'  ELECTRIC
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o)
X pin () LI o
[ Sapv

Fo/Saow pin ()

From timer 1

Timer 1, or
N Senal 170 interrupt
request
F,/CLK pin CLK| Senal /0 counleri3: :D'
Synchronous circuit
t Transmit clock
S
F2/Squr pin o !
i S, [MSE ™ Serial I70 register(8) LS8
Fa n ]
sSwen () T W] L I
1 Internat dsta bus

U

Serial 170 mode register J

Fig.6 Biock diagram of serial IO

A-D CONVERSION 3. A-D conversion termination flag ( ADF)
A-D conversion can be controlled such that the A-D control The A-D conversion termination flag is a 1-bit flag.
circuit controls those registers, etc., described below. The When the A-D conversion is finished., this flag is set to
start and end of A-D conversion can be recognized by soft- 1"
ware. Figure 8 shows the A-D conversion circuit. The re- This flag value can be tested by a skip instruction
solution of the A-D conversion is B bits, its analog input pins (SZAD) . By executing a skip instruction, the ADF tag
are Ko~ K, and its conversion speed is 36us (when 1{Xu) is setto "0".
=4MHz). 14: Successive approximation register {registers HA and
(1) A-D control register (C) LA)
The A-D control register (C) is a 2-bit register. One of The result of A-D conversion is stored in the succesive
the two analog inputs is selected according to the approximation registers. HA and LA. Registers HA and
combination of bits 0 and 1 of this register. Figure 7 LA are each composed of 4 bils, and can send their
shows the correspondence between the selected ana- data to register A. The upper 4 bits of the B-bit digitat
log input pin and bit 0 or 1. data (resulting from A-D conversion) are stored in reg-
(2) The A-D conversion start instruction (ADST) ister HA, and the lower 4 bits in register LA,
When the ADST instruction is executed, the A-D con-
version begins.
(bit1) (bt 0)
Ci | Co | A-D conversion control register {Register G)
A-D conversion port selection bil
T o e & Pon
0 0 portk
0 1 pok, |
Fig.7 Structure of A-D conversion control register (register C)
'\M(TSLBISH .
ELECTRIC
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¢ Oata bus 3
A-D conversion
control register C
Ko pin ()
K, pin . A
O
AVygs pin Vaer Pin AVpp pin
Fig.8 Biock diag of A-D ¢ jon circuit
¥O PORT When the processor is reset, its status is as foliows:
it Port D {Dy~Dg) (1. Address 0 of page 0 is input into the program counter.
This port performs 9-bit I/O's {8ZD, SD, and RD). s (PC)+-0
output has a latch which is capable of manipulating 1- ‘2 interrupt is disabled. (INTE)+0
bit, and the /O can be carried out such that register Y (the same as when a DI instruction is executed)
of the data pointer specifies one of the D ports. 3. Registers ¥V and W are set to “0".  (V)~0, ang (W)}+0
For input. the output latch of the cotresponding bits 4. Register Q is set to “Fyg". (Q)Fy
must be set to 1" The instruction CLD, can sel all of '5  External interrupt request flag (EXF), timer 1 intarrupt

the port D latches to “1".
The output structure of this port is N-channel open
drain.

2 Port F {Fo~Fs3) ‘6
This porl has a 4-bit output {OFA) and input (1AF) func-
tion. For input, the output latch for the corresponding 7.
bits must be set to “1".

The output structure of this port is N-channel open &
drain.

3' Port S(8~S;) 9.
This port has one 8-bit output { OSAB) and two 4-bit in-
puts (IAS).

request flag (1F), timer 2 interrupt request flag (2F),

and timer 3 overflow flag (3F) are all resel.
(EXF)=(1F}=(2F)=(3F}+0

Output latches of ports D, ¥, S and CNTR, are aif set to

"1, (D)=(F)=(S)=(CNTR}+1
A-D conversion termination ftag { ADF) is set to “0".
(AQF}~0
Serial I/O send/receive completian flag (SIOF) is set
100" (SIQF)=—0
Serial 1/Q mode register {register J) and A-D control
register (register C) is set 10 "0". (4)+=0, (C)—0

For input, the output latch for the corresponding bits cLOCK GENERATING C|RCU|T

must be set 10 “1”. The instruction CLS, can set all of
the port S latches to “1".

A clock generating circuit is built into the processor, soif a
ceramic resonator is connected to the clock I/Q pins a

The output structure of this port is N-channel open clack signals can be obtained. If the clock signals are input

drain. from an external circuit, connect the clock generating
101 source to the X, pin and leave the Xour Pin open.
RESET FUNCT Figures 9~ 10 show examples of the circuits.

it an “L” input is supplied to the RESET pin for longer than
one machine cycle, the processor is reset. Alter that, if the
RESET pin is supplied with an “H” input, the program ex-
ecution starts at address 0 of page 0.

. '\mswusu
ELECTRC
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Note : Connect the dumping resis-
tor (Rd) Constants such as

Xin

] b3l capacitance depend on the

Ry resonators  Use the values

_‘D recommended by the re-
C.% JL, c. sonator manufacture.

Fig.9 External ceramic resonator clroult

M34226M1-XXXSP

Xin Xour sv
28 27 U U U
Open ov

Extemal ¢lock genarating circuit

Fig.10 External clock input clrcuit

DATA REQUIRED FOR MASK ORDERING

Please send the following data for mask orders.

(1) M34225M1-XXXSP/FP or M34225M2-XXXSP/FP mask
confirmation sheet

{2) ROM data EPROM 3 sets
{Submit three sets of EPROM's with the same data)

(3) Mark specification form for 30P4B

PRECAUTION FOR USE

(@ | Notes on noise and fatch-up

In order to avoid noise and latch-up, connect the following

externat circuit.

1. Connect a bypass capacitor (= 0.1uF) directly be-
tween the Vpp pin and Vs pin using a heavy wire, and
connect the Vgp pin to the AVgp pin and Vss pin to the
Avsspin. ___

@ [Notes on INT pin]

I the input potarity of the INT pin is changed by the bit 0 of

the register Q (in the software program) care for the follow-

ing notes:

1. Set the bit 0 of the register V to "0" (@) and the bit 1
of the register Q to “1" (@) before the input polarity of
the INT pin is changed (see Figure 11).

LA 4 01007 e d

TVA
LA 3 (00113} coereree o 2

TQA

Fig.11 Example program-1

2. Depending on the input state of the INT pin, the exter-
nal interrupt request flag EXF is set when the input
polarity is changed. Therefore, ste SNZO inst

tion 10 reset the EXF flag after the setting of the regis-
ter Q.

Also, more than one instruction is need before SNZO0
instruction () (see Figure 12).

T:QA :Set tha value to register Q
NOP e s e 3
SNZO
NOP
3

Fig.12 Example program-2
(€2 :Nis on timer 1 |

When the count value of timer 1 is changed while it is
counting, the first timing of timer 1 overilow just after the
changing is unsettled. Therefore, change the count value

while timer 1 is stopped (@) (see Figure 13).

w7

TVA : Timer 1 count stop .-.....--- §
LA 6

TQA . Set the new value

LA 1%

TVA ; Timer 1 count start

Fig.13 Example program-3

@ | Notes on serial /0

So this microcomputer continues a serial transmission as
tong as an external clock inputs, when selected an external
clock as synchronous clock, it must be controlled exter-
nalty.

(When the SST instruction is executed and the serial 10
counter counts eight clocks. the SIOF flag is set 1o “1")

@ { Note on register ¥ |

On M34225M1-XXXSP, when the contents of register Y are
8~15, this microcomputer has no correlative memory area.

At this time, do not use the reading memory instructions
(AM, AMC, SEAM, SZB, TAM, XAM, XAMI, and XAMD).

PR s
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INSTRUCTION CODE TABLE

X T ! : : . 10000 1 looﬁl
\‘ Dy~D, {0 mooo 00010 (mo 0 00110 010010 Q1010 0110.0 01110 100010 1001 0 s010i0 1011 Jo noo|c nofo rolo 1n
P i ; 1 i lomn nu
"o . .._..L-.. l — e ded o ol d POSN — _'_—“l.._.. -
! | : | i
,~u.,”°"r/°,"%, oojov?ozgos 04505{05507 0809 :0A 08 oc;ou!oe‘or 10~ 171815
: : i : ; . i , : ;
: : ; ; ' XAM ] POA LA TLXY ) LXY | LXY | Ly |
0000 0 |NOP: BLA, BL | TAH BMLA 'eML| — ¢ — ! jem 8
P SO T T ' I TS S SN S ~4.9 ., 0 ]00;10/20 30
' I isze P Txa P A A foer oy e Ty
0001 1 |eaco BL [ TAL — BML jADST, — | | | i BM | B
SR *T’J“ B IS SR DR R RO U N R N 2 11381
' | 828 | XAM : DA LA ey laxy LXY
0010 2 | - lcs’ BL |[szs10 — \BML|TCA: = i ’ BM | B
DS IS RS A DN N CE YR PYIr T el
i ! sz8 : ! ! i oA T LA Ty LLxy LXY oy
0011 3 — Ny BL {szAD' — | ‘eML|TaA — | [-TY I
L _ P U T IR RIN S S °<3i 1312333 —
. i | TAM ®% A LA |LXY ' LXY LXY | Lxy .
0100 . 4 | DI RD SZD BL|RT — BML| OFA TaBP BM B
4 - 4 4 .
b oo 4o PRSPPI FSU . SIS S S S .
. TAM * * A LA H
0101 5§ | 8 SD SEAn BL [RTS IAS . BML [ T2AB TABP . i BM . B
S U et et 18 28 8 (0.5 15125:35 -
) . TAM . ok A D LA | LXY | LXY | LXY  LXY :
0110 6 | RC - 'SEAM BL | RTI ' IAF BML| TvA TABP : i | BM . B
S R 2] .6 6 6 loe 16 2638 l
TAM *E A LA PLXY G LXY LXY . LXY !

on 7 ] SC DEY ~ BL| — 1AK BML| TWA 'TABP' 8™ B
: 7 o7 9.7.1.7‘2.7‘3,7 :

e ———— & N e D e S

Lz XAMI ) : DA | ey i LXY . LXY | LXY :
1000 8 - - -~  *BL . TIA SEMUTAHA — : BM !
N o . ..o dm.. B8]0 : I
4 XAMI A LA va Lxy va
1001 9 —~ T4AB TDA =*BL . SST *BMYTALA — i
. e e LTt R T 0,9.__‘..?,‘29 3.9 ‘
: XAMI A LA | XY LXY' LXY LXY :
1010 A | AM TEAB TABE #BL| — THA *BmyrtaBz — : BM | B
R T . i X L2, 4.l 19 10 {0.10.1,10 2 10 3. 10 :
 XAMI : A LA | LXY LXY;LXY LXY :
1011 8 |AMC OSA - *BL| - TLA® ‘BML TAB3 -~ : : : BM! B
e e ) ; ) 1011 10,111, 11:2,11 3,11
) ) RB | SB XAMD faTasp A LA [y LXY | LXY - LXY ;
1100 C [TYA CMA -~ =BL * BMLSNZ1 ! ; BM . 8
A R o e 6 | _12_ 12 121012 1,12:2,12:3,12 | ]
! RB ' SB XAMD *TABP A | LA | XY Lxv | LXY LXY :
1101 D | — RAR — aBL *BMLISNZ2 . ; , ' BM B
I R N RS B 131313 16,13:1,13°2,13°3,13 .
| SN2 RB . SB XAMD *TABP A LA [ LXY D LXY  LXY ' LXY :
1mo € | TBA: TAB *BL , , #* BML| SNZC BM 8
: . 3 2] 2 2 14 14 14 014114214314
SO S PN 4L . . 4 . LA o e -
. I { mB : SB XAMD STABP A LA | LXY va Xy axy | '
n o F — 'TAY . SIZC *BL i ! * PML SNZO ' BM! B
; : 3 i3 '3 . 15 15 15 [0.15 1.15 2,15 3,15
Note | . The above table shows the o b codes and machine instructions

Da~Dyp stands for the tower 4 bits of the machine codes, and Dy~D, for the upper § bits of the machine codas
Ats0, the hexadecimal values of those codes are listed There are two instruction types: 1-word and 2-word instructions, but in this table only
me l:oun of the firat word of asch instruction is shown
* Do not use this code
2 1 The second word of 2-word instructions are listed below

The second -uﬂl

BL 1 1laaas saaa
BML 1 Osaza aaaa
BA'"}{ 1eaea aana
aLA 1Y 1taaa oppp
BMLA ) 0sss 0PBP
SEA 0 1011 annn
SZ0_ 0 0010 fot]

30 The BL. BML, and TABP codes marked with 3 asierisk are not svailable with the M34225M1-XXXSP
4 : The TABP codes marked with iwo asterisks are nat available with the M34225M2-XXXSP.

" RN
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SYMBOLS
The foltowing notations are used for the following descriptions.
Symbaol Contents Symbol 4*'_ Contents
A Repgister A (4-bit} x  Hexadecimal varisble
8 Registar B {4-bit) y i Hexadecimal variable
Cc A-D conversion control register C (2-bit) z i Hexadecimal variable
D Register D (3-bit) P | Hexadecimat variable
E Register E (B-bit) n ‘ Hexadecimal constant
H The upper 4 bits of the serial /O register H (4-bit) i | Hexadecimal constant
HA The upper 4 bits of the successive approximation fegis- i i Hexadecimal constant
tor HA (4-bit) Ay A; Ay Ag . Binary reprasentation of the register A
J Serial 170 mode register J {4-bit) ‘. {the same as for other regisiers)
L The lower 4 bits of the serial /0 register L {4-bit) - i Direclion in which data is transierred
LA The lower 4 bits of the successive approximation regis- () ' The contenis of register. mamory. eic
ter LA (4-bH) ¥ ! Exclusive logical OR
N Pulse period measurement register N {8-bit} - ! Negation or condition of the flag is not change after the
Q Timer control registar Q (4-bit) instruction is executed
R Timer 2 reload register (8-bit) M{DP)  RAM address which 1s specilied by data ponter DP
V] Timer 4 reload ragister U (8-bit) a ; Label to show the adorass of ¢ & A, 83 82 ¥ 8
v Timer control requster V (4-bit) p.a ! Label 10 show the address of & 8¢ 24 &3 8; & & in the
w Timer controt register W (2-bit) page py P Po
X Register X (2-bit) C t vaive C+ | value x {the same
Y Register Y (4-bit} + as tor other value:
z Register Z (1-bit) x
OP Dats pointer (7-bit}
{consisting of the registers X, Y. and Z)
PC Program counter { 10-bit)
PCn The upper 3 bits of the program counter
PG, The lowar T bits of the program counter
SK Stack register ($0-bitX4) i
SP Stack pointer (2-bit)
cY Carry flag
™ Timer 1
T2 Timer 2
T3 Timer 3
T4 Timer 4
1F Timer 1 intesrupt requast flag
2F Timar 2 interrupt request fiag
aF Timer 3 overflow fiag
ADF i A-D conversion completion flag
EXF | External interrupt request flag
INTE ! interrupt enable flag
INT ! Extarnal interrupt signal
SIOF Serisl 1/0 transmit/receive compietion fiag
CNTR Timer 17O
D Post D (8-bit)
F | Port F (4-bit)
K ! Port K (2-bit)
s ' pon § (4-bit)

Note | : The M34225M1-XXXSP performs a skip by ignoring the next instruction. and by not execuling the instruction at the address pointed to by the
contents of the program counter+2
Therelore, the cycle number does not change. regardiess of whether a skip is generaled or not.
However, if TABP, RT, or RTS instruction is skipped. the cycle number becomes “1"

LR .
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MACHIME INSTRUCTIONS

Instruction code LRI IR
- _ iggé Functions
ned Dy D Dy Dy D, Dy By D, D 'adecima
- ‘na 0 0 0 0 1V v 1 1 0|0 1 E|1[1]|(A)-(B) !
3 [TBA 0 00 0 0 1V I t 0/0 0 E|VI1|[(B)(A)
H [ TAY 000 0 0 t t 1 1 aj0 1 Fl1|1|aemn
3 17YA 0 00 0 6 1 + 0 0{0 0 Cl¥ti1|(N—(A)
; !
€ teas 0 06 0 0 3+ + 0 1 0{0 1 A1l|l|(E~Es"(B)
2 i | (Ea~Eo)—(A)
g 1 0V 00 1i0D 2 9 | 1L (D)=(A)
® ; i
& 1 0 1 01 010 2 A 1|1 |(B)—(E~E) :
! | . 1 (A)—(Es~Eo) !
» _ S e
| ! !
X X Y3 Y2 ¥1 % 0 G Y1111 i(X)~x wherex=0~3
! + - (Y}—y, where y = 0 ~15 '
. ; x i H !
i ‘ P
° ! ; | i ;
: |1z 2 P00 1 0 0 1 0 0 z, 0 4 8;1!1!(Z)—z wherez=0, 1 :
5 ! i M '
; } z
2 | ; Co | :
2 oy {00 0 0 1 0 0 1 1 6 1 3i1 1 i{V—(N+1
z | : : ; l !
5 : - by ;
. DEY ‘@ 0 0 @ 1 0 1 1 1:0 1 7‘1;1§(v)-(v)—1 ;
| | B
: ! H i
—— —— e —_ ey S B
TAM 0 0 1 1 0 0 1 jy jo 0 6 4 | 1,1 i (A)=(M(DP)) ;
: : + ! !
; P L 00=00% ], whers j=0~3 s
! . ] ‘
P xam S0 06 1 1 0 0 0 hh .0 6 ill1i(ae(MDP)
H ; ; ;
] ! f LoD 0=00%j where =0 ~3
B XAMD | 00 1t 1 0 1T e . o 8 ciiil C(A) = (M(DP))
5 | ! + ! i ;
4 : ! P =¥
14 | !
g ! ! } ; : (Y)=(Y)— 1, where = 0~3
s ‘ | |
T oxamr {0 0 1 1 0 1 0 fy o0 & 811 1 {(A)-(M(DP))
. ' +00
) ! b [ 00=00v]
\ .
I ; L[N+ 1 wherej=0~3
i ! '
[ o ;' ) ! i
‘LA n © 1 0 1 1 nyomom om0 B N1 (A=n wheren=0~15
! I
|

Arithmetic
operations

|
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" cany
Nag |

[N R F

- N The contents of register B are transierred to register A

Skip conditions Detsiles description

- - The contents of register A are transierred to register B
- - The coments of register Y ase transierred to register A
- The contents of regisier A are translerred 1o register ¥

- The contents of register A and register B are transterred to regisier E

- - The contents of register A are Lransterred to regisier D

- " = i The contents of register £ are transferied (0 fegisier A and register B

S cem e s

continuous description , — The immediate held value x 15 loaded into register X. and the immediate feld value y 15 i0aded into register Y

Ha p of LXY are written and being execuled. only the hirst LXY instruction 15 executed. the
I

. toliowing LXY instructions are all skipped

- .~ ! The immediate field vaiue 7 1s loadad to tegrster Z

i
i
-} Tne contents of register Y are incremenied by 1 As a result, if the contentis of register Y are "0”. the naxt instruction 1§

I
(v) =0 |
: | skipped.
{y) =15 , - ! The contents ol register Y are decremented by t As a resull. il the contents of ragisiar Y are ~15", the next matruction 1s
, ’ skipped
I 1
i - —— - - - -
E - - After transferning the contents of MLOP) to regisier A, an exclusive logical OR is perlarmed between register X and the m-
E : ; mecate field value j. and the result 18 stored o register X.
i - I - ; After exchanging the contents of M{DP; lo register A an exclusive logical OR s pertormed between register X and the 1m-
i Vr « medate lield value . and the result is stored nto regisier X
(y) =15 1 - I Ater axchanging the contenis of MLDP! to register A. an exclusive logical OR s performed between register X and the im-
i " madiate figld vaiua j. and the result is stored into register X.
, E Also. it the contents of register Y is decremenied by 1 and the result 1s “157. then the next instruction is skipped
(Y) =0 F- ' After exchanging the contents of M(DP) 1o register A. an exclusive logical OR 1s periormed between register X and the im-

| medhate field value j. and the result 1s stored into register X

Aiso, if the of register Y is d by 1 and the result 1s “07 then the nexl instruchion 1s skipped

ORI S e —————

; continuous description The immediate lieid value n 15 loaded to register A

ifta i iption of LA i are weitten and are being execuled. only the frsl LA mstruclion s executed.

i
i
|
i the toliowing LA instruciions are alt skipped
|
|
i
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pracamew 1
i ) | Insteuction code s %
! o - A — S T )
Mnemonc o e — - e T - v g % Funclions
Tt 'Ds D Ds By D Dy By Dy D el 3 i
i T - T - E R
‘TABP p *Note ;0 1 0 0 1 0 p; PP PO 9 P 13 (SK(BP))—(MC), (BP)—(8P)+1
i ! i t (PCuwep
: ; b7 (PG )+ Dy =~ Dp Ay~ Ao
‘ . ' (B)—(ROM(PC))s~s
i i . (A)+(ROM(PC))ao
: o (8P (SP)—1. (PC)—(BK(SP))
| Lt i where pad~7
g am 000 0 0 0 1 0 1 0:0 0 A1 1 :i(A—(A)+(MDP)
5 ; R
§ AMC 6 0 0 0 0 1 0D 1 1 0 D 8 1 1 {(A=(A)+(MDRIHCY)
g {CY)carry
[ '
£ .
z An 0 1 0 1 0 ny np nyong O A n 1 1. (A)—(A)+ n where n=0~15
<
sC 0o 0 0 0 0 0 1V 1 1 0 0 7 1 1 (C¥)-1
RC 0 0 0D 0 0 0 1 1 0 0 0 6 .1 1V (CY)-D
szC 0o 0 0 1 0 1 1 1 10 2 F 1.1.(CY)=07?
CMA o 0 6 0 1 1+ 1 0 0 0 V G
| RAR o 00 0 1 1 Y 0 1 0 1 D
SB | 0 0 1 0 1 v 1 i jo 0 & C: 1 1 (M(DP)—1, wherej=0~3
+
a 1
§
'_I' RB | 6 06 1 0 €6 1 1 j o 0 4 € 1V 1 (M{DP)+~D. wherej=0~3
@ +
g U
& g7p; 0 0 O 1 D O 0 h b 0 2 i 11 (M(OP)=07 wherej=0~3
SEAM 000 0 1 0 0 1 1 0 0 2 8 1 1 (A=(MDP)”
. SEAn 0 0 0 1V 0 6 1 0 V0 2 5'2 2 . (A)=n? wheren=0~15
& 01 0 1 1 nn;n ngi0 B ®
T2AB 001 0 0 0 0 1t 0 1t 0 8 5.1 1 (R~R)—(B). (T2,~T2,)—(B)
i (Ry~Ro)=(A). (T23~T2)—(A)
TAB2 o 1 9 0 0 1t 0 1 0lo B8 A 1,1 (B)-(T2:~T2). (A)—(T2~T2)
3  taB3 ‘6 1 0 D O t 0 1 1 0 8 BIt 1 .(8)(M2~T2), (A)+-{N23~N2o)
2 ‘tanB lo 060 0 1 1 0 0 1:0 1 9. 1 1 (U~U)I—(B) (T4~Ta)=-(8)
L) ! ! : T (y~Ug)—(A), (Ta~Tdo)—(A)
: . T (T3,~T3p)—FFys
| TVA ‘6 v 0 ¢ 0 0 1 1 00 8 61 1 (v)—(A)
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

Carry
flag

Skip conditions Detailed descriphion

Bits 7~4 of the residing 8t the address indicated by regisier A and regisier O (D, Dy Do Ay A; A Ac'. of 8 given page p
are transferred 10 1egister B. and bits 3~0 the ROM addresses are transferred 1o reqister A. When this instruction is ex-

P aculed. one of stachk register is used

- . The contents of M{ DP) are added to regsster A and the result 15 stored inlo register A
oo

: {
- 0/1 ' The contents of M(DP) and carry flag CY are added 1o regsster A and the result is stored into regisier A and into carry tiag

; CY
| overflowss 0 —~ | The immediale fi6id value n 13 added to register A ang the conlents of carry fiag CY are not changed as a resuil of this cal-

i culation Afier the calculation, it the result does nol overflow, the next instruction 1s skipped

- i1 ' Carryflag CYis setiol

—_ 0 x Carry fiag CY is reset 10 0.
(CY) =0 I - . i the conlants of carry flag CY are “0". the next insliuction s skipped
- - ; The one's complement 1or regisier A's conlents are slored in register A
‘ had ’ [17a] ] Register A. including the carry flag CY 5 rotated 1 bt lo the right

b e e

H - — 'The J-th bit of the contents of M.DP .. which is the bit specified by the immediate tielg value ) 1s setto 1

- .- The j-th bit of the conlents of M DP . which 15 the bit specilied by the immedrate tield value j. 15 resel to 0

(M (OP)) =0 - It the j-th bri of the conlents of MiDP .. which 1s the bit specified by Ihe immediate lield vatue ). 15 "0" the next nstruction
where = 0~ 3 is skipped
¢ {{A) =M (DP}) — N the contents of register A are equat lo Ihe contents ot M DP |, the next insiruction 15 skipped
i
i {A) = n - il the contents of register A are equal lo the immediate heid value n Ihe next insliuction 1s supped

where n =0 ~15 :

- "= The contents of register A and register B are transferred lo tmet 2 and the reload register R
- - The conlents of timer 2 are lransferred to regisier A and register B
'
!
- i — , The contents of the pulse period measuremeni regisier N are translerred to register A and register B
H : !
- ' = | The contents of register A and segister B are ransterred to imer 4 and the relcad register U And then. the conlents of tm-
} wr 3 are reset to “FFy¢”
i

- - The contents of register A are transferred to Ihe timer control register V

AMTSLBISH o
ELECTRIC
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MITSURISHI MICROCOMPUTERS

M34225M1.-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

\ ; [ Instruction code !’6 s ;
S Mneme S — » "—’ggi g‘ Functions
Nexadecima) | H
e s {0 B o D 0Dy B o °’§ wowin 123" »
! l s AR B
g ™™ fo 1 0000 1 v 1o s 2]1i1 W
! .
E 1Toa P01 0 0 0 0 0 1 1 o B 3i1i1l(a)-ia
v | i . !
§ 1snz (010 0 0 1 1 0 0,0 8 Cliitl(Fm1 2, Aner sxip (1F)—0
' i .
E . 8NZ2 1007 0 0 0 v 1 0 10 8 D1y S {2F)=1 2, After ekip, (2F) >0
g ! : ;
" isnza (000 T et 00 2 BT (e 2, Ahter wkip, (3F )~ 0
| SO R S
1 ' "
‘Ba TV 2 85 a 8, 8, 2, a5:1 8 a '} TPC )= ag ~ ag '
i + .
; ; a !
i Bl p,a *Note 0 0 0 1 1 0 p,p, po 0 3 P 2 2 (PC))—p
© .
§ 1 ! 2 & a, a; a; a, a’'t 8 a (PC)—ag ~ &,
3 : . + ' '
3 : i a : '
s BAa L0 0 0 0 0 0 0 0 1:0 0 312 2 (PC.)—ag~a, Ay~ A,
g | ! i . !
g P11 B 8y a By a; B ') 8 &l !
4 i +
i @
|
BLApa*Note "0 0 o0 0 1 9 o o o 0 1 0 2 2i(PCy-p
‘Y1 8 # a 0 p.p o p 1 8 P (PCL) 8~ a, Ay ~ Ag
' +
i a
- BM a ‘ ' 0 a 85 8, ay 8, a, a8 ' a a 1 (SK(SP))—(PC), (SP)(SP)+1
5 (RCW)=~ 2. (PC.)+ a6~ aq
o
z BMLp a*Nate g g V'V T 0 ppiBe 0 7 P2 2 (SK(SP))~(PG), (SP)e—(8P)+ 1
<
H 1 0 & 8 a 8, &, 8, a,.1 a a (PC)=p. (PCL)* ag ~ 8o
3
5 .
3 BMLApe*™® 0 0 1 0 1 0 0 o0 o © 5 0 2 2 (SKISP))—(PC), (SP)e(SP)+ 1
T 0 8 a, a, 0 p, Py po 1 & p (PC)— p. (PC, ) 85 ~ &, Ay~ Ay
ATt $00 1 0 0 0 ) 1 5,0 4 6 1 (SP)+(SP)— 1, (PC)~—(SK(SP))
q ! !
‘6 '
8 | :
£ AT 1001 0 06 0 v 0 0 0 <« 4 1 2 L (SP)—(SP)— 1, (PC)+(SK(SP))
‘-,:; i | i [
' RTS : 0 6 1V 0 0 0 1 0 1 0 4 s 1.2 (SP)—~(SP)~1, (PC)—{SK(SP)) )
. i l i : | f
! ;
;
. A
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

Detailed description

Skip condtions cﬂ'-?

(18)=1 -

. (2F)=1 -
(3F)=1 -

The contents of register A ara transierred to the timer conlrol register W.
The contents of regisier A are transterred 10 the timer control regisier Q.
W 1F fiag is ~1°, the next instruction is skipped. After skip, 1F fiag is reset (0)
11 2F fiag is "1°, the next instruction is skipped. Atiey skip, 2F Nlag is reset {0}

11 3F llag is ~1", the nexl jnstruction is skipped. Atter skip, 3F flag is reset (0)

Branch within & page: a branch is made (o the address a of the current page.

Branch out of a page- a branch is made {0 the address a of page p.

Branch within 8 page. a branch is made to the address. & As & A Az Ay Ao which 13 generaled by replacing the lower 4

bits of addrass a of the curren! page with the coresponding bits of register A

Branch within a page’ 3 branch is made 10 the address. &g @ s Ay Ay Ay Ag, which 18 generated by replacing the iower 4

bits of address & ol page p by the corresponding bits of ragisier A

|

Subtouting call in page 2 the subroutine at address a of page 2 is called

Subrouting catl: the subroutine at address a of page p i$ called

Subroutine call: the subroutine at acdress. ag 8s & A Az A, Ao, which is generatad by repiacing the lower 4 bits of address

2 of page p with the corresponding bits of register A.

unconditional skip

Control is than retuned from the interrupt handling toutineg to the mamn routine

Those values of dats pointer {X. Y, Z). carry fiag CY. skip status. and the

of LASLXY NOP

mode status resume their status immaediately belore the interrupt

Conlrot is then returned from the subroutine 1o the routine which is called the subroutine

Control is then returned from the subrouline to the routine which is called the subroutine, and the next instruction is uncon-

ditionally skipped.
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

p—— ‘ \
K Instruction code ® J‘U- I
" I 1 . H
B gg!g Funciiony H
' Hexadecimel |
Tpea | Do O Dy Dy D, Oy 0 D Oyl hecect £ 5
——m 4 i
:
CLO 6 0 0 0 1 0 0 0 1|0 1 1{111 (D)1 i
|
cLs 6 0 0 0 1 6 0 1 0[0 Vv 2[1,1((8)1 !
( H
so 0 0 0 6 1 0 1 0 1[0 1 &|1!1|[(D))—1,where(¥)=D~8 i
AD © 0 0 0 1 6 1 0 0[0 1 41,1 (DY))—0, where (V)=0~8 !
§ sz © 0 0 1 0 0 t 0 0|0 2 422 {D(Y)=02, where(¥)=0D~8
3
g o001 0101 1i0z8 | |
§ ! ! !
H | | ;
3 losa 10 0 0 0 1 1 0 1 110 1 B 1! (Se~S)—(A) |
? 1AS [0 0 1 0 1 0 1 0 1[0 5 511 (A(S~8) i
= ioFA lo 1 0 0 0 0 1 0 0j0 8 4 1:1I(FA~A :
iaF ‘e 0 1 61 0 1 1 alo s 8. 1 1. (=R
H : ' i
| 1AK lo o 1 0 1 0 1 1 140 5 7.1 1HA—K
i snze o1 600 1 1 1 0io s €11 (CNTR)=1?
| !
| i | ;
i e e Sy
H ] H . H
& lo 06 06 0 1 0 1[0 0 5|1 1 (NTE)-T
\ ! : ool
‘ol {000 0 00 0 1 0 0i0 0 4:1,1 (NTEIDO
n . v N N t 1
5 ‘snzo S0 01 0 0 0 1 1 1 10 8 F 1.1.0m=1:(EXF)=17, Atterskip, (EXF)—0
B ; . Py
1 - |
B - : [ Qy=0, Qo= 1 I (INT)meH?
g ‘ '
e | .
g ;
= ‘ Q= 0. Q=0 : (INT)=L?
i |
‘ 1 \
T T ‘ : R
CTaAn lo o 1 6 06 0 6 0 00 4 01,1 (AN
' I . | H H
LTAL 'o 001 0 00 0 0 ti0 4 1:i1;1 =0
; i : i
i PTHA © 0t 011 01 0105 Al (H)—(A)
T [
g (TLA 6 00 1 0 1 1 0 1 1{0 §5 Bl i(L—(A
H i !
B | ToA © 0 1 8 1.1 0 0 0.0 5 8101 - :
4 H | i '
§ !ss-r 0 061 01 1 00 1'0 8 81 . L (SI0F)= 0, Serial /O stan
0 lsnzi 08 1 00 00 1 0o 42 i 111 (SI0F)=1 7. Atter skip, (SIOF)—0
z | |
g | 1 | ]
E | b
| | -
. . i
! | P
‘MTSUBISHI
2 ELECTRC
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4.BIT CMOS MICROCOMPUTER

(D (¥Y)) =0

where (Y} =08

(CNTR) =1

b —e———
!
i
|
i

L (EXF) =1

" where Q=1

i (INT) =H

. whete G, =0, Qo=
(INT) =L

1
! where Q= 0, Q=0
1

o

(SIOF) =1

Detailed descnption

- Il Port D is cleared { 1)(nigh impedance).

~ | Port S is clesrad (1)(high impedance)

— iOneothe pons of port D which is specified by register ¥ is st {1} (high impedance .
- ‘3 Ons of the ports of port D which is specified by register Y is reset {0}

1t ona of the ports of port D which 13 spocitied by register Y is 0", the next nstruction 1s skippad.

— i The contents of register A and register 8 are output to the port S.
.

- The input to the port § is transferred to register A.

— ' The contents of regster A are output 10 the port F

- The input from the port F are ransterred o register A

- The nput from thes pon K sre ira sterrad o register A

- 11 the tavet of the CNTR pin is "H'. the next instruchon 15 skipped

- . The mterrupt ensbte fiag INTE 15 sel 11} to change the stale which an interrupt 18 enabled

- 1 The interrupt enable f1ag INTE is ress! {0} 1o change the siate n which an intertupt is disabled

- When bit 1 of register O (Q} is 1" it the EXF fiag 18 *1". the next instruction 13 spped Afier the skip the EXF flag s re-
seot (0}

- When O, is “0" and bn 0 o register O {Qol 15 1" H the level of ihe INT pinss “H". Ihe next instruction 18 skipped

:
— ; When Q, 18 0" and Qp is “0" : I he level of the INT pin 15 “L™. the next imstruction is skipped

-— A The contents of regisier H aie transierred to register A
= The contents of register L are transferrad 10 register A
- The contents of register A.ln transferred to register H
bl , The contents of register A sre transferred fo register L
- The contents of register A are transferred to regisier J.

]
= [The SIOF flag is reset (0), and serial 1/0 is stanted

H the SIOF flag is “1”. the naxt instruchon is skipped Atiar the skip the SIOF flag 18 reset {0;.
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE.CHIP 4-BIT CMOS MICROCOMPUTER

(R,
' I Inatruction code i '5!
- i T —Eg 5 Functions
IR, i
s\ De O D B Du By O D Dyl Mhececmii3
g ToA 0t 0 0 0 0 0 1 0|0 B 211N :
| :
3 sza0 0 o 1 0o 0 o0 0 1 1l0 4 3]111](ADF)=1 7, Atter skip, (ADF)— 0 :
i +
2| ,
§ | TAHA 0 1t 2 0 0 1 0 0 0|0 8 811! (A)(hA) i
G | TALA 01 o0 0 1 0 0 1lo 8 911 (AN
o i
< | ADST fo v 0 0 0 0 © 0 10 8 1i1]1](ADF)—0,A-Dconversion start :
. H . !
| ' ! |
NOP ‘0 0 0 0 0 0 0 O

i1 (PC)=(PCI+ 1

T
-
o0 0 ol1;
o0
PoE

# Note  For the M34225M2-XXXSP. the following three instructions difter from the M34225M1-XXXSP.

Pasarater .
| Instruction cade 3 B -
S : . g' 3 Functions
Tred Dy O O Du D4 03 O D Do ’m'".:':" o et B
3 - -+ - I [
' i b .
g ™" 0 1 0 0 1 pippi R0 9 P13 (3K(8P))—(PO). (5P)-(8R)+1
-1 ) H . L " -
3 ’ (PG, )+~ Dz ~ Do Ay~ Ao
[ ! 'L (B)~(ROMIPC))r~s
§‘ i [ (M)~ (ROM{PC))3—q
< ; Ct U (SP)—(8P)—1, (PCI—(SK(SP))
: ! ; " where p=12~15
'BLp.a [0 0 0 1 1 pyope P o O 3 Pi22|(PCu—p ;
. ‘ P
.S ' 1 1 e my B By B2 8 8 ) 8 B : i(PC._)-ag'-na
B . i + by
e i | [} : : H
g . . o
E ,BLA p. & 000 0 0V D O 0 0,0 1 '2 ]2 (PC—p
i : H |
& | L N Do;‘ B el (PCUm e~ w A
o)
i i . : ‘ I
: i o i
£ (BMLpa 000 1 1 1 g B b p.,: 0 7 P .2 2. (SK(SP)=(PC), (SP)—(SP)+
© H A
Eét i! 0 24 a5 & @ 2 8 2! 1 8 .i i (PCud=p. (PCL)—as~mo
'gg | BMLA p. & 00 1 0 Vv 0 0 0D ! 0 5 p . 2!¢ ;(sx(srn-(wc). (8P)—(8P)+ 1
£§8" ol
3 ! 1 0 & o a Py P2 By Po! Toa B 0 PG, (PC-ag~ s AAe
; b
MITSUBISH:
24 Aa.scmc
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

Skip conditions Cary Detailed description

- - The contents of register A w‘vansltruo 10 register C.

(ADF)= - | the ADF fiag is ~1°, the next instruction is skipped. After the skip, the ADF flag is reset {0).

- - The contents of regisier HA are transierred 10 register A
- - The conlents of regisier LA are transterred 1o cagister A,

b - The AOF fiag is resel (0), and A-D conversion 1$ saned

- ~ 1 No operstion.

Skip conditions C“I.I;V Oetaied descrpiion

- - Bits 7~4 of the residing ai the address indicated by ragister A and register D, (D2 Dy Op As Az Ay Ag). of 8 given page p
are Uransferrad 10 register B, and bits 3~0 the AOM acdresses are wansierred o register A. When this insteuction ig ax-

acuted, one of stack register is used.

- - Branch out of 8 page: 8 branch is made to the address a ol page p.

- Ed Branch out of a page: a branch is made 0 the address acasdeAaAzA\Ag whith is generated by replacing the lower 4 bits ot

sddrass 8 of page p by the corresponding bits of register A

- el Subroutine call: the subroutine al address a ol page p 1s calied.

- - Subroutine call: the subroutine at adaress. 268s8sA3A7A A0, which is generated by replacing the lower 4 bits of address & of

page p with the corresponding bits of register A

KR4 2
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CNIP 4-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

P . Cantiions i Ratings _Unt |
. Supply valtsge o ' o i —0,3~7 v
_. Supply voiiage for A-D .. : e : Z0.3~7 N
putvoltage Xe R —0. 3~V +0. 3 v

. Input voltage Ports F_ INT, CN"{azﬁﬁ:[ I

——
TO0.3~AVpe 0.3 |V

e e gaaea_c

v
—0. 3~Vpp+0.3 v
v

PR S, - PN S

- Output ransistors cut-otf

T MmzzsMuM2XRxSP | TemmT
M3422SMV/M2XXXFP - Tam25T

Topr .

Totg

RECOMMENDED OPERATING CONDITIONS (7y= —20~85¢)

Conditions.

pclk;ﬁ;wj current P_a'—\aD s . .

sk output curent Pors F.CNTR
fage output curremt Pos 0.§
loLcavg | aver‘lq;c')ulpul'cu;rev;eroner CNTR .
1 Xon ) Ciock osciating Irequency

ELECTRICAL CHARACTERISTICS (Ta=-20~85C. Vop=4.5~5.5V)

Parometer : Test condiions

Llamsma

"~ autput voltage Ports F. CNTR s,
toy =1 2@‘

cutput voage Pors . 0

| oo Suppiy cument T O = st norme operaton 35_ 7.5 - mA]
by HUeputvolege Ve MY e L mA
taoo Supply current tor A-O 8 A-D conversion : 1 mA

26 : )‘msuausu
A ELECTRIC
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

A-D COVERTER CHARACTERISTICS (Voo=AVppom=4.5~5.5V. VesmAVsc=0V. Ta=—20~85T, unless ctherwise noted)

Limits
Symbol Paramaeter vl Y ™ it
- ' Resolution 8 bits
— ! Absolule accuracy N +3 Ls8
Ruappen | Ladder resistance value . 5 K kO
toonv | Conversion time o N __ 36 A
| Vaer ’ Reterence input vollage 4_ e . AVpo v
Via T Analog input voitage Vier v
BASIC TIMING DIAGRAM
Machine cycls Mi Mo+ 1
Staie

Paramater Pin name Te T, Y2 Ts Ta

ok T | T T

PotDoupst | Dy~Ds ‘ ‘ ' )i(

T T X X ]
et ! 5 X

PosF.Soutput | g2
Ports F. K, S input | :2:2 i L . X X L
8g~5,; ‘
Interrupt input INT X i X ><_—__.
CNTR input CNTR X ! m
CNTR output CNTR ) ‘
i I

S g
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MITSUBISHL MICROCOMPUTERS
M34225M1.XXXSP/FP
M34225M32-XXXSP/FP

__SINGLE-GWIP 4-RIT CMOS MICROCOMPUTER

"

30R4B | Plastic 30pin 400mit SOIP o S pimension in mm

«0s
.52

i
feinlnlolalelalmlelelclolanlcal o]

}o IR

1= oo OO o OO0 OO O
U 15

L_as.o‘ns I
e

36P2R | Plastic 3@pin 450mil SSOP pimensien 1 mm |

Innmaan -
Ol i

—

2

a "~ Tlo. a0 g
0.8£0.15

o /£ N
b4 o T\,
’ T 0.6 N B ]
159
0.520,2: 27
2!' . Iltq'
i | &
L hesey

These products o 1echnologres
€ 1991 MITSUBISHI ELECTRIC CORPOR 3re SUDICT 10 Japanase and/o
COCOM shalegit regthctions. and|

H-LO504-A KI-9108 Prntad w Japan (ROD) B mm. 3
New publication eftective Aug 1991 i Grvarsion COMraty theuto s
Specifications subject to change without nolice E.LECTHK: protutxted

A
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